Tyrosine kinase-dependent, phosphatidylinositol 3'-kinase, and mitogen-activated protein kinase-independent signaling pathways prevent lung adenocarcinoma cells from anoikis.
Normal epithelial cells are anchorage-dependent. Detachment of normal epithelial cells from their substratum causes apoptosis, termed anoikis. Malignant tumor cells, however, can survive and proliferate independent of anchorage. To understand the molecular basis of tumor cell anchorage independence, we investigated the role of tyrosine kinases and their downstream signaling pathways in anoikis resistance of human lung adenocarcinoma cells. Four of the five lung adenocarcinoma cell lines analyzed are resistant to anoikis. Tyrosine kinase inhibitor genistein rendered three of them sensitive to anoikis. Although cell detachment induced rapid protein tyrosine dephosphorylation in Madin-Darby canine kidney cells, a nontransformed epithelial cell line, tyrosine phosphorylation of several proteins in the tumor cells is anchorage-independent. Similarly, phosphorylation of Akt and mitogen-activated protein kinase, two signaling proteins downstream of tyrosine kinases, was decreased in Madin-Darby canine kidney cells but increased in some of the tumor cells upon cell detachment. Inhibition of phosphorylation of the two proteins, however, did not induce anoikis in the tumor cells. Specific inhibitors to several known tyrosine kinases also failed to induce anoikis in these cells. These data suggest the existence of tyrosine kinase-dependent phosphatidylinositol 3'-kinase and mitogen-activated protein kinase-independent signaling pathways that function to regulate cell survival and death. Alteration in these pathways may count for the anchorage-independent survival of the lung adenocarcinoma cells and other malignant tumor cells.